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Objective: To review the current knowledge on the prevalence, reasons, and consequences of 
cesarean sections in the People’s Republic of China.
Methods: Peer-reviewed articles were systematically searched on PubMed. The following 
Chinese databases were comprehensively searched: the China National Knowledge Infrastructure, 
Wanfang, and the VIP information. The databases were searched from inception to September 1, 
2013. Two reviewers independently screened the titles and abstracts for eligibility. Full texts of 
eligible papers were reviewed, where relevant references were hand-searched and reviewed.
Findings: Sixty articles were included from PubMed, 17 articles were intentionally picked 
out from Chinese journals, and five additional articles were added, for a total of 82 articles for 
the analysis. With a current national rate near 40%, the literature consistently reported a rapid 
rise of cesarean sections in the People’s Republic of China in the past decades, irrespective of 
where people lived or their socioeconomic standing. Nonclinical factors were considered as the 
main drivers fueling the rise of cesareans in the People’s Republic of China. There was a lively 
debate on whether women’s preferences or providers’ distorted financial incentives affected the 
rise in cesarean sections. However, recent evidence suggests that it might be the People’s Republic 
of China’s health development approach – focusing on specialized care and marginalizing primary 
care – that is playing a role. Although 30 articles were identified studying the consequences of 
cesareans, the methodologies are in general weak and the themes are out of focus.
Conclusion: The overuse of cesareans is rising alarmingly in the People’s Republic of China and 
has become a real public health problem. No consensus has been made on the leverage factors 
that drive the cesarean epidemic, particularly for those nonclinical factors. The more macro level 
structural factors may have played a part, though further research is warranted to understand the 
mechanisms. Knowledge of the consequences of cesareans, particularly for women, is limited 
in the People’s Republic of China, leaving a substantial literature gap.
Keywords: cesarean section, People’s Republic of China
Introduction
Cesarean sections have been a global public health concern for decades.1–3 As a 
key component of comprehensive emergency obstetric care (EmOC), the adequate 
provision of cesarean sections during intrapartum care is a life-saving procedure.2,3 
This is particularly vital for mothers living in low and middle income countries, 
where access to EmOC is low and resources to provide quality care are limited.3–5 
Notwithstanding the well-recognized life-saving role of cesarean sections, international 
comparisons show that rates of cesarean sections vary greatly across countries and high 
coverage does not necessarily lead to good health outcomes.1,2 Elective cesareans can 
increase the risk of maternal morbidity, neonatal death, and neonatal admission to an 
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intensive care unit.1 The overuse of cesareans is therefore a 
real public health concern, not only because cesareans are 
costly, incurring a financial burden for the families and 
society, but also because they may entail a health risk for 
women and children’s health. The threshold above which 
cesarean sections are in excess of need is not well known, 
but the World Health Organization suggests a maximum 
threshold of around 15%.6
Recent global estimates consistently show that rates of 
cesareans have been rising dramatically over the recom-
mended threshold, particularly in Latin American and some 
Asian countries.7,8 The debate on why rates of cesareans rise 
quickly continues, and both supply and demand side factors 
are thought to play a role.1,9 The preponderance of obstetri-
cians in providing intrapartum care and the perverse financial 
incentives associated with cesareans are the main factors 
considered from the supply side, whilst for the demand side, 
discussions center around women and families’ preferences. 
To date no consensus has been reached on the main factors 
driving the cesarean epidemic.
As the largest developing country, the People’s Repub-
lic of China bears a substantial burden of maternal and 
child mortality worldwide, and was included as one of the 
68 countdown countries to achieve the two Millennium 
Development Goals (MDG) related to maternal and child 
health (MDG 4 and 5).10,11 To address the high burden of 
maternal mortality, a universal hospital delivery strategy was 
introduced by the Chinese government in the mid-1990s.12 In 
1995, the Law on Maternal and Infant Health Care was passed 
to guarantee each woman’s right to a hospital for quality 
intrapartum care. Both supply and demand side interventions 
have been put forward since then. Infrastructure has been 
strengthened, medical staff were trained and supervised in 
township and lower level hospitals, and referral channels to 
tertiary hospitals were reinforced.12 In 2003, the government 
launched the New Cooperative Medical Scheme (NCMS), 
which provides health insurance coverage for the majority 
of the rural Chinese population for medical care, including 
hospital delivery. By 2007, health insurance had achieved 
near universal coverage in the People’s Republic of China, 
greatly increasing the financial accessibility to facility-based 
intrapartum care for the Chinese population.13
Consistent national data show that the People’s Republic 
of China’s hospital delivery strategy has been successful in 
reducing maternal and neonatal mortality.10,11 In 1988, less 
than half of all women gave birth in a hospital, yet 20 years 
later hospital births have become nearly universal and 
socioeconomic inequalities in hospital births have nearly 
disappeared.13 Over the same period, maternal mortality 
declined by 47%–86% and neonatal mortality by 48%–70%. 
As a result, the People’s Republic of China is now quoted as 
a successful example in the developing world in achieving 
MDG 4 and 5.10,11 At the same time however, rates of cesarean 
sections have been rising dramatically. In 2007–2008, the 
national rate was 46.2% and 40% of cesareans were reported 
to have no clinical indications.14
In this paper, we systematically reviewed peer-reviewed 
articles in both Chinese and international journals on the 
theme of cesarean sections in the People’s Republic of 
China. From a multidisciplinary perspective, particularly 
health policy and systems research, we discuss the current 
knowledge on the prevalence, reasons, and consequences 
regarding cesarean sections in the People’s Republic of China. 
We add up the literature not only by describing the specific 
phenomenon from the People’s Republic of China, but also 
by contributing to the international debate on why cesareans 
rise and how it might be related to a country’s health system 
development.
Search strategy and findings
We systematically searched PubMed for peer-reviewed 
articles. Since only a limited amount of Chinese journals 
were indexed by PubMed, we also comprehensively searched 
the following Chinese databases: the China National 
 Knowledge Infrastructure, Wanfang, and the VIP information. 
The databases were searched from inception to September 1, 
2013. To identify further relevant studies, reference lists of 
included articles were hand-searched and reviewed.
When searching PubMed, we included studies that 
reported “caesarean” OR “cesarean” OR “caesarean section” 
OR “cesarean section” with “China” OR “Chinese” in the 
title. We restricted the study subjects to humans. The follow-
ing study types were included: clinical trial, meta-analysis, 
randomized controlled trials, and all types of observational 
studies, including cohort studies, case control studies, cross-
sectional studies, and case reports.
The searching of Chinese databases resulted in more than 
20,000 papers. However, since most of the Chinese journals, 
which are not indexed by PubMed, are not peer-reviewed 
and the majority of these papers are not original research, 
we screened the title and abstract and intentionally chose 
important and relevant articles for this review.
Finally, we got 97 results on PubMed. Two review-
ers independently screened the search results by title and 
abstract for potential eligibility. Thirty-seven articles were 
excluded for irrelevancy and 60 articles were included. 
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Full texts of these potentially suitable articles were obtained 
and reviewed. With 17 articles picked out from Chinese 
databases and five additional papers hand-searched, we 
finally arrived at 82 papers for this analysis (Figure 1). 
Amongst these articles, 30 reported the prevalence and 
trends in cesareans, 48 reported the reasons for performing 
cesareans, and 30 reported the consequences of cesareans, 
where 23 articles reported both the prevalence and the rea-
sons, 1 reported both the prevalence and the consequences, 
and one reported all three themes.
The following search formula was used for PubMed: 
(“humans”[MeSH Terms] AND (Clinical Trial[All Fields] 
OR Meta-Analysis[All Fields] OR Randomized Controlled 
Trial[All Fields] OR Case Reports[All Fields] OR Classical 
Article[All Fields] OR Clinical Trial, Phase I[All Fields] 
OR Clinical Trial, Phase II[All Fields] OR Clinical Trial, 
Phase III[All Fields] OR Clinical Trial, Phase IV[All Fields] 
OR Comparative Study[All Fields] OR Controlled Clinical 
Trial[All Fields] OR Corrected and Republished Article[All 
Fields] OR English Abstract[All Fields] OR Evaluation 
Studies[All Fields] OR Historical Article[All Fields] OR 
Journal Article[All Fields] OR Multicenter Study[All 
Fields] OR Twin Study[All Fields])) AND (caesarean OR 
caesarean section OR cesarean OR cesarean section) AND 
(China [title] OR Chinese [title]) AND (China [All Fields] 
NOT “veterinary”[MeSH Subheading]).
Prevalence and trends in cesareans
There are two major types of studies estimating the preva-
lence of and trends in cesarean sections in the People’s 
Republic of China: hospital-based studies and population 
surveys (Table 1).
Hospital-based studies
The earliest attempts used hospital records to report trends in 
cesarean sections in specific hospitals, categorizing cesareans 
by clinical indications. A typical example was Zheng et al.15 
Using clinical records from one of the best tertiary hospitals 
in Beijing, they reported that the proportion of cesarean births 
was low in 1960 (2.0%), increasing dramatically to 50.0% 
in 1994. The authors categorized clinical decisions into five 
groups: 1) maternal factors, including pregnancy-induced 
hypertension and medical complications during pregnancy; 
2) fetal factors, including fetal distress and placental position 
abnormality; 3) cephalopelvic disproportion; 4) social fac-
tors; and 5) other factors. Interestingly, a category of “social 
factors” was included, increasing from 0% of cesareans in 
1960 to 10.7% in 1994.
Records identified 
through PubMed 
search
Records excluded
(n=37)
Records screened by title
or by the title and
abstract
(n=97)
Additional records
identified from searching
reference lists
(n=5)
Full-text articles obtained
and reviewed
(n=60)
Records searched from
CNKI, Wanfang and the
VIP information
Title and abstract
screening for relevant
articles
(n=17)
Studies included in review
(n=82)
Figure 1 Flowchart demonstrating literature review procedure.
Abbrevation: CNKI, China National Knowledge Infrastructure.
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Eleven similar analyses followed such a paradigm. For 
example, Zhao et al16 reported that cesareans increased from 
25.4% of births in 1990 to 39.6% in 2002 in a secondary level 
hospital, and Feng and Yue17 reported a rise from 2.6% in 
1955 to 64.7% in 2004 in a tertiary hospital in middle China. 
Such types of studies also appeared in English peer-reviewed 
journals, for example Han et al18 and Ma et al.19 In summary, 
these analyses consistently reported a substantial rise in the 
proportion of social factors, which has become the leading 
reason affecting clinical decisions to perform cesarean sec-
tions in recent years.
In the second type of studies – health facility surveys – 
information is also based on hospital records; each hospital 
itself was required to calculate the proportion of cesarean 
deliveries. There were very few studies in this category (only 
three). For example, Wang et al20 surveyed 887 health facili-
ties for six types of birth attendance procedures taken in the 
year 2002. They reported a national rate of cesarean section at 
38.0% and extremely low utilization of sericeps and forceps 
in birth attendance. While the strength of this type of research 
is that it could yield robust national rates, the weakness is that 
trends could not be arrived at due to the hardship in organizing 
facility surveys from academic institutions.
The above two study designs based on hospital records 
could yield robust estimates of trends and proportions of 
cesarean section for births in hospitals. However, as illus-
trated by a systematic review based on other countries,21 
information extracted from clinical records may yield non-
trivial misclassifications for clinical indications on the cat-
egorization of cesarean sections. Furthermore, such types of 
studies ignore births that are out of health facilities, resulting 
in an overestimate of the rates of cesarean section at national 
or regional level. Hospital records also lack information on 
the socioeconomic characteristics of the population level, 
limiting the scope for further policy analysis.
Population-based surveys
In 1998, Cai et al22 conducted a population-based survey in 
a district in Shanghai, one of the largest metropolitan cities 
in the People’s Republic of China. Using information on 
cesarean sections collected from women’s recall, the authors 
reported, for the first time, a rise of cesarean sections from 
4.7% from 1960–1979 to 22.5% from 1988–1993 at the 
population level. Cai et al also analyzed whether cesarean 
sections were associated with clinical, demographic, and 
socioeconomic factors. They found that medical insur-
ance coverage, older maternal age, high birth weight, and 
self-reported complications were factors affecting the C
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utilization of cesareans. Following Cai et al, population-based 
surveys became the design of choice to estimate rates of 
cesarean section and their determinants (15 studies as shown 
in Table 2). For example, Sufang et al23 reported trends in 
cesareans in the People’s Republic of China between 1993 
and 2002 using a national cross-sectional survey and Lu et al24 
reported trends in southern China between 1994 and 2005.
Repeated cross-sectional surveys were also used for the 
estimation of longer time trends. Using the People’s Republic 
of China’s National Health Service Surveys, Tang et al25 
reported trends in cesareans in urban China from 1990–2002, 
while Klemetti et al26 reported such trends in rural China from 
1991–2002. With the same national data, Feng et al27 did a 
comprehensive analysis on the trends in cesarean section rates 
in the People’s Republic of China from 1988 to 2008. Using 
the four national surveys conducted in the years 1993, 1998, 
2003, and 2008, the study estimated the People’s Republic 
of China’s national cesarean section rates at 3.4% in 1988, 
increasing ten-fold to 39.3% in 2008. The most extraordinary 
increase was witnessed in urban settings, where 64.1% of the 
women gave birth by cesarean section in 2008; while even 
in the least developed rural region, the rate rose from 0% in 
1988 to 11.3% in 2008.
Reasons for performing  
cesarean sections
Both clinical factors and nonclinical factors were investigated 
to explain the epidemic of cesarean sections in the People’s 
Republic of China. While studies on clinical factors for 
choosing cesareans are relatively rare and disagreement is sel-
dom made, the debates on nonclinical factors are quite lively 
and in-depth, particularly on whether the rise in cesareans 
in the People’s Republic of China are fueled by the women’s 
own choice or the obstetricians’ induced demand. A compre-
hensive list of studies addressing the factors that affect the 
use of cesarean sections in the People’s Republic of China is 
shown in Table 2. In summary, there are 14 studies focusing 
on clinical factors and 34 studies on nonclinical factors.
Nonclinical factors
As early as 1989, following an observation that rising 
cesareans were not associated with a reduction in perinatal 
mortality, a national academic conference was organized in 
the obstetricians’ society to discuss clinical indications for 
cesarean sections.28 Among the clinical indications, “ precious 
child” was increasingly reported, alongside other more con-
ventional clinical factors. There was no clear  definition of 
what was meant by “precious child,” and the terminology 
evolved to a broader but equally undefined category of “social 
factors.”15,17 Clinical records from various hospitals in the 
People’s Republic of China consistently show a rise in the 
proportion of cesareans performed for “social factors” and 
“social factors” have recently become the leading reason in 
some hospitals.15–17
Women’s preferences
There are 11 studies that reported on the women’s choice 
for performing cesarean sections. From in-depth interviews 
based on relatively small sizes, qualitative evidence shows 
that cesareans may in part be due to women’s own choices; 
where convenience, perceived safety, painless birth, and 
choice of birth date are the main reasons for cesarean 
preferences. Some women even believe that a baby delivered 
by cesarean section may be cleverer because the baby was 
not squeezed in the birth canal.29–31
Over time, various authors have introduced a new ter-
minology in their analyses: a cesarean delivery on mater-
nal request (CDMR). For example, Zhang et al proposed 
a number of criteria to define CDMR.32 The five criteria 
that are required to qualify as CDMR are: singleton birth, 
cesarean delivery based on “woman’s request,” the fetus 
is alive prior to delivery, gestational age of 38 weeks or 
more, and cesarean section before onset of spontaneous or 
induced labor. The following eight criteria disqualify women 
from CDMR: previous cesarean delivery, malpresentation, 
placenta previa, antepartum placenta abruption, antepartum 
severe preeclampsia, abnormal fetal heart rate before labor, 
suspected fetal growth restriction, and suspected large-for-
gestational-age fetus. Using this definition, the authors found 
that while cesarean section rates rose from 22% in 1994 to 
60% in 2003 in Southeast China, the proportion that was 
accounted for by CDMR rose from less than 1/20 to more 
than 1/3 over the decade.
Since good quality clinical information is required to 
define a CDMR, it cannot be identified through popula-
tion surveys. Long et al33 proposed a simple definition of 
nonemergency cesareans to be used in survey instruments. 
Emergency cesareans were identified by asking the woman 
whether she felt that her child’s or her own condition were 
in danger such that a cesarean was necessary. With popula-
tion survey data from five rural counties, the authors found 
that half of the nonemergency cesareans were suggested by 
a doctor and half by the women’s own choices.
None of the above classifications are free of substantial 
misclassifications. First, since obstetricians are powerful in 
clinical decisions, the power imbalance between providers and 
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patients during labor and delivery may mask the real decision-
making, and interpretation of CDMR from clinical records 
therefore warrants careful attention. Second, for the emergency 
classification approach, women’s specific expectations and 
experiences of labor and delivery may introduce substantial 
information bias. How this affects the results is uncertain, 
but caution is required in the interpretation of preferences. 
Unfortunately, more robust classification – such as that pro-
posed by Robson34 – to identify unnecessary cesareans has 
never been done, leaving a substantial literature gap.
Structural factors
There are 29 studies on structural factors fueling rising 
cesarean section in the People’s Republic of China. Using 
information on cesarean sections collected from women’s 
recollections, for the first time, the authors reported a rise 
of cesarean sections from 4.7% in 1960–1979 to 22.5% in 
1988–1993 at the population level.22 Using a population-
based survey, the authors analyzed the reproductive history 
of 1,957 married women in 1993. Information on delivery 
mode was collected for a 30-year period, and the associa-
tion of cesareans with clinical, demographic, and socioeco-
nomic factors was analyzed. The study reported that form 
of medical payment was associated with use of cesarean 
section. They found that women who were covered by the 
government insurance scheme had a 6 times higher odds of 
cesarean birth compared with those covered by cooperative 
medical insurance. Since the government insurance offered 
higher cost reimbursement, the authors argued that it was 
the distorted incentives within the insurance arrangements 
that contributed to the rise in cesarean births. They further 
suggested that the fee-for-service payment arrangement to 
hospitals may exaggerate the perverse incentives introduced 
for doctors, since doctors would have strong motivations for 
providing cesareans to make more money.
With similar designs as Cai et al,22 Tang et al25 analyzed 
factors affecting rising cesarean delivery rates in urban China. 
Using three national cross-sectional survey databases, the 
authors analyzed 3,559 primiparous women’s reproduc-
tive information, representing urban China in 1993, 1998, 
and 2003. The authors found that rates of cesarean section 
tripled in urban China from 1990 to 2003, and women living 
in large cities had 2.4 times the odds of having a cesarean 
delivery compared to women living in small cities. Women’s 
educational achievement was one of the main determinants 
of cesarean section in urban China, with 4.5 times higher 
odds of cesarean section for those who had college or higher 
education compared with the illiterate/primary school group. 
While insurance coverage seemed to be positively associated 
with cesarean delivery, the role of income was not statistically 
significant. Tang et al attributed the association between 
higher level of education and cesarean birth to women’s 
own choices. They argued that women may fear pain, or 
want to give birth on a specific date or at a time believed to 
be auspicious, they may want to protect the baby’s brain, and 
may also be concerned for their sexual life following a vagi-
nal delivery, and this would be more pronounced amongst 
those who are well-educated. The authors also discussed the 
distorted providers’ incentives as a potential determinant of 
rising cesareans, however no clear evidence was provided 
in support of this hypothesis.
Klemetti et al26 analyzed the factors affecting rising 
cesarean section in rural China, using the same data sources 
as Tang et al25 used. However, unlike Tang et al’s findings for 
urban China, the study found that household income was a 
strong predictor of cesarean section in rural China, where 
an odds ratio (OR) of 2.4 was found comparing the highest 
with the lowest quintiles. While the effect of education was 
less strong than in the urban settings, with an OR of 2.6, the 
authors reported that higher level hospitals were more likely 
to provide cesareans than lower level ones (OR 4.0). More 
interestingly, the authors found that the strongest predic-
tor for cesarean delivery in rural China was the uptake of 
antenatal care, where women who had any antenatal care 
had 8.7 times the odds for a cesarean section compared to 
those who did not use such services. With this evidence, 
the authors argued that the increased cesarean rates cannot 
be explained solely by medical reasons, and there might be 
an overuse of unnecessary, expensive services for Chinese 
health providers, though the underlying mechanisms were 
not deliberately discussed.
Using the other national data source from the United 
Nations Population Fund, Sufang et al23 confirmed that higher 
level hospitals had higher rates of cesareans than lower level 
ones, but the rates in lower level hospitals were rising sub-
stantially, nearing those in the large hospitals. Based on a 
natural experiment design, Bogg et al35 observed rising trends 
of cesarean sections in five rural counties from 2001–2007 
and found that revenue from cesareans made up 72%–85% 
of total delivery fee revenue. They suggested that the rapid 
increase in cesareans and the associated expenditures in 
rural China may be attributed to the introduction of the 
NCMS, which offers more generous cost reimbursement 
for cesarean delivery. The authors argued that the incentives 
of Chinese health providers are distorted due to the fee-for-
service payment system, which has introduced distorted 
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behaviors for providers, such as over-prescription of drugs 
and antibiotics, overuse of high-technological diagnostic 
tests, and a treatment pattern of expensive curative rather 
than basic and preventive primary care.
The concerns about whether health providers’ distorted 
behavior affects the rise in cesareans in the People’s Republic 
of China have generated a lively debate. Those who support 
such a hypothesis justify it largely on the basis that higher 
income households and those who have insurance coverage 
are more likely to have cesarean sections, since doctors 
can make more money from these groups.36–38 But there is 
also some evidence refuting this hypothesis. For example, 
comparing women who were covered by the NCMS and 
those who were not, Xiao et al39 found that there was no 
overuse of delivery services, including cesareans, among 
the women reimbursed by the NCMS. Similarly, Hong,40 
separating clinically indicated and nonclinically indicated 
cesarean sections in 32 tertiary hospitals in Beijing, found 
that nonmedically indicated cesarean sections were not asso-
ciated with health insurance in urban settings. Long et al,33 
on the other hand, found an association between insurance 
and nonemergency cesarean delivery; however, only when 
cesarean rates were at a modest level (13%–82%). The choice 
of such thresholds was somewhat arbitrary and since the 
insurance coverage for intrapartum care is already universal 
in the People’s Republic of China, it is hard to believe that the 
comparison between women who are insured and those who 
are not insured are robust to substantial selection bias.
The most robust evidence relating cesarean sections to 
financial incentives is based on randomly allocated inter-
ventions in the context of a trial. Using a community-based 
cluster randomized controlled trial in two provinces in the 
People’s Republic of China, Hemminki et al41 found that 
financial interventions covered part of women’s costs for 
prenatal and postnatal care, but they were associated with 
only a moderate increase in cesarean sections (OR 1.17; 95% 
confidence interval [0.96–1.43]).
Feng et al27 performed a trends analysis on the factors 
affecting rising cesarean sections in the People’s Republic of 
China. Since doctors would expect higher revenue from the 
families with a higher ability to pay, the authors hypothesized 
that, if the cesarean epidemic in the People’s Republic of 
China is fuelled by distorted financial incentives, then women 
who are richer and insured would have experienced a faster 
rise in cesarean births over recent decades. However, using 
data from four national cross-sectional surveys between 1988 
and 2008, the authors found that although cesareans were 
more common among the richer, well-educated, and insured 
women, the rate increased alarmingly in all socioeconomic 
groups and had a faster rise amongst the groups with lower 
income, no health insurance coverage, and less educational 
achievement. Furthermore, this study found that the socio-
economic region of residence was a more important deter-
minant for cesarean sections than the women’s individual 
socioeconomic characteristics, questioning the link between 
women’s personal preference, and cesarean births. Hence, 
supply side factors may be more important predictors for 
cesarean sections than ability to pay or education. The strong 
regional variation in the cesarean section rate, as found in 
this study, points to structural factors related to the supply 
of services as an important driver of the increase. As an 
interpretation, the authors argued that it may be due to the 
People’s Republic of China’s health development approach – 
 focusing on specialized care – that contributes to the epidemic 
of cesarean sections in this country. The People’s Republic 
of China has marginalized midwifery and midwifery edu-
cation was discontinued in 1993. As a result, the density of 
nurses and midwives is lower than in other countries with 
similar income levels, and the number of doctors trained in 
Western medicine doubled in the past 20 years. Hospitals 
in urban and wealthier regions are better equipped and have 
more qualified staff than those in more remote rural regions, 
making cesarean section more accessible.
The contribution of specialized obstetric care to rising 
cesarean sections, as proposed by Feng et al27 is supported 
by several intervention studies initiated from the clinical and 
midwifery disciplines. For example, Runmei et al42 conducted 
an intervention study in a tertiary referral hospital in South-
western China. With the auditing of surgeons’ practices as 
the key intervention, cesarean section rates in this hospital 
decreased by 20% per year between 2005 and 2011. Cheung 
et al43 organized an innovative midwife-led normal birth unit 
in one tertiary hospital in 2008, aiming to facilitate normal 
birth and enhance midwifery practice. Based on a retrospec-
tive cohort design, the authors reported a 33% reduction in the 
rates of cesarean section for women who used midwife-led 
care. As a recommendation, the authors proposed a separa-
tion of obstetric care from maternity care and a revisit of 
midwife care as an independent discipline. Notwithstanding 
these findings, midwifery and normal delivery propositions 
seems to be out of Chinese health policy makers’ perspective 
and evidence on this topic is still insufficient to influence 
current policy making.
As a summary for nonclinical factors affecting rising 
cesareans in the People’s Republic of China, there is a lively 
debate on whether women’s preferences or  providers’ distorted 
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financial incentives affected the rise in cesarean sections. 
Notwithstanding, recent evidence suggests that it might 
be the People’s Republic of China’s health development 
approach – focusing on specialized care and marginalizing 
primary care – that is playing a role, though further work is 
warranted to strengthen the causal link.
Clinical factors
There are three types of designs used to investigate pure 
clinical factors affecting cesarean sections in the People’s 
Republic of China: hospital records analysis (6 studies), 
population surveys (2 studies), and case control studies 
(4 studies). By describing the proportions of various clinical 
indications for performing cesareans, the first type of design, 
hospital records analysis, generally shows that cephalopelvic 
disproportion, fetal distress, breech presentation, abnormal 
pelvis, macrosomia, dystocia, hypertension, multiple birth, 
premature rupture of membranes, oligohydramnios, late pre-
term births, and older maternal age are the most commonly 
reported clinical indications.15–17,44,45 However, the limitation 
of this type of research is obvious since only proportions of 
each clinical indication are described, while no relative risks 
would be arrived at for comparisons between factors.
To further strengthen the association of various risk fac-
tors with the use of cesarean section, some authors sampled 
out cases of deliveries from hospital records, completed 
them with some demographic factors, and did cross-
sectional analyses on the various clinical factors affecting 
the  utilization of cesarean section. Using such an approach, 
Ma et al19 reported a positive association of multiple births, 
large for gestational age, pregnancy complications, and older 
maternal age with cesarean births. To accommodate wider 
factors, some authors generalized such an approach to the 
population level. For example, Huang et al46 investigated the 
association between times of antenatal ultrasound utilization 
and the use of cesarean section based on population surveys 
and found an OR of 1.36, which means that one additional 
antenatal ultrasound scan would increase the possibility 
of performing a cesarean section around 1.36 times. To 
strengthen the causal relationship, some authors build up this 
approach by using case control or nested case control designs. 
For example, Cheng et al47 compared 6,421 vaginal and 7,650 
cesarean births in 48 hospitals from three metropolitan cit-
ies in the People’s Republic of China and found that birth 
weight larger than 4,000 g, maternal obesity, cephalopelvic 
disproportion, fetal distress, dystocia, and placenta previa 
were the main determinants for having a cesarean section. 
Zhou et al48 conducted a similar analysis for a rural Chinese 
population and identified hypertension, breech presentation, 
dystocia, preterm delivery, and older age as predictors of 
cesarean births.
Furthermore, there are some case control studies examin-
ing whether a specific disease is association with cesarean 
section. Lu et al49 compared mothers who were hepatitis B 
surface antigen carriers with those who were not based on 
hospital records, and reported that such a factor is not statisti-
cally associated with cesarean procedures. Using a similar 
design, Zhang et al50 reported that mothers with uterine 
anomalies have a higher probability of cesarean birth.
Consequences of cesarean sections
Research on the consequences of cesareans are relatively rare 
and out of focus, and in general the evidence ranked weakly. 
Of the 30 articles identified, 13 studied clinical outcomes for 
cesarean birth, 9 studied child health outcomes, 7 studied 
maternal health outcomes, and only 1 studied health system 
level outcomes (Table 3).
In the one study addressing structural consequences, 
Long et al37 – using repeated cross-sectional survey data – 
found that the expenditure for facility-based delivery greatly 
increased in rural China over 1998–2007 because of greater 
use of more cesarean deliveries. On average, the out of pocket 
payment for cesarean section constituted 31.8% of a poor 
rural household’s annual income.
The 13 studies on clinical outcomes varied widely in the 
specific outcomes. Two studies were based on a case control 
design and the other eleven were cross-sectional studies. For the 
two case control studies, one found that cesarean sections were 
associated with lower cord blood plasmin activity and lower 
umbilical blood IgG, IgM, C3, and C4 compared to vaginal 
delivery.51 The second case control study, making the same 
comparisons, found no association between cesarean birth 
and intraventricular hemorrhage.52 The eleven cross- sectional 
studies consistently found that cesarean sections were associ-
ated with higher risks of venous thromboembolism, surgical 
site infection, and postpartum infection. However, evidence 
on whether women who had a cesarean section are more likely 
to have postpartum hemorrhage is contradictory between the 
two studies reporting such outcomes.53,54 For example, Cai53 
found that performing cesareans is associated with higher 
risk of postpartum hemorrhage, while Jiang et al54 found no 
associations that were statistically significant. Cesarean births 
seem to have higher risks of neonatal injury as reported by 
Cai.53 And repeated cesareans were associated with higher 
hysterectomy.55 However, the associations of cesarean section 
with other clinical outcomes were not profound; for example, 
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overactive bladder, lower urinary tract storage symptoms, 
incontinence, vertical transmission of Chlamydia trachomatis, 
intraventricular hemorrhage in preterm babies, intrapartum 
fetal death, neonatal respiratory distress syndrome, and low 
neonatal Apgar scores.
Studies examining the consequences of cesarean section 
on child health examined breastfeeding behaviors, child 
obesity, and physiological development. Of the 8 articles 
identified, only 3 were published in peer-reviewed journals, 
including 2 retrospective cohort studies56,57 and 1 case control 
design.58 In general, the findings are consistent in showing 
that cesarean section on maternal request is a risk factor 
for child obesity, which is consistent with international 
evidence.59 However, the link from cesareans to child physi-
ological development is not robust.
There are 5 papers published in peer-review journals 
on the maternal health consequences after performing a 
cesarean section. One was based on cross-sectional data, 
where no associations of breast milk zinc concentration 
and self-reported postpartum health with cesarean births 
were found.60 The other 4 were based on prospective cohort 
study designs, where one cohort reported that women 
performing cesarean births were less likely to provide 
exclusive breastfeeding and formula feeding was more 
likely to be offered to the infant,61 while another found 
a contrary result.62 Based on a 2-week follow-up of 534 
women delivering babies in two hospitals, Xie et al63 found 
that cesarean section is associated with increased risk 
of postpartum depression with an adjusted relative risk 
near 2. Notwithstanding, the actual or perceived safety 
of cesarean section in the People’s Republic of China is 
pretty rare.
Conclusion
With a national rate near 40% and a rapid rise in the country 
over the past decade, there is no doubt that the rising rate 
of cesarean sections has become a national epidemic in 
the People’s Republic of China, warranting careful policy 
considerations. However, no consensus has been made on the 
leverage factors that drive the increase in the use of cesarean 
section, particularly for those nonclinical factors. While the 
main debate is around whether the rise in cesarean sections 
is fueled by women’s own preferences or providers’ distorted 
financial incentives, recent evidence suggest that it might 
be the more macro level structural factors that are playing a 
part, ie, the People’s Republic of China’s health development 
approach focusing on specialized care and marginalizing 
primary care, though further research is warranted to under-
stand the underlying mechanisms. Compared to the lively 
debate analyzing the trends and factors that affect the rising 
number of cesarean sections, knowledge of the consequences 
of cesareans is quite limited in the People’s Republic of 
China. The only robust evidence is that children of cesarean 
births are more likely to be obese. However, research on 
how the uptake of cesarean section affects women’s health 
is underdeveloped.
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